East African precipitation is characterized by a dry annual mean climatology compared to 5 other deep tropical land areas and a bimodal annual cycle with the major rainy season during 6 March-May (MAM, often called the "long rains") and the second during October-December 7 (OND, often called the "short rains"). To explore these distinctive features, we use the ERA-
Data

78
For precipitation, we use version 6 of Global Precipitation Climatology Centre (GPCC) 79 monthly precipitation (Rudolf et al. 2010) , which is a gauge-based, 0. 
92
To estimate the thermal condition, circulation and moisture budget, we use the European
Precipitation and topography
The uniqueness of East African precipitation can be seen from Fig in the mini panel in the middle of Fig. 4 and mainly cover the areas to the east of the highlands, a similar pattern to that with the positive-values in Fig. 3 . Hereafter the term
158
"East Africa" is used to refer to the gray-shaded areas in Fig. 3 unless otherwise noted. The 159 area-average is only computed for these areas. The area-averaged precipitation annual cycle 160 over the shaded area is shown in Fig. 4 at 700 hPa (denoted as h s − h * 700hP a ). Fig. 6 shows the seasonal climatologies of h s − h * 700hPa
204
(which has been normalized by the heat capacity of the air at constant pressure c p so it has 205 the unit of degree Kelvin). In JF (Fig. 6a) , there is a strong north-south gradient of the (Fig. 6c) , the stability continues to weaken over the northwest monsoon 214 area but strengthens elsewhere, resulting in a northwest-southeast gradient of stability over 215 the region, corresponding to a similar pattern of precipitation in this season (Fig. 5c ). In 216 OND (Fig. 6d) , stability strengthens over the northwest but weakens over most of the east, which is accompanied by the short rains season (Fig. 5d ).
218
The seasonal climatologies of the conditional instability and the season-to-season changes saturated MSE at 700 hPa over the bimodal precipitation areas (shaded areas in Fig. 4 ).
223
The amplitude of the surface MSE cycle is around three times stronger than that of the 224 700 hPa saturated MSE cycle. As a result, the difference between the two (the gray line) the maximum precipitation rate during this month (Fig. 4) .
232
We further decompose the surface MSE into the component associated with temperature of the surface MSE is dominated by the moisture component (Fig. 9) 
272
The 850 hPa winds (Fig. 11) show a similar pattern to that at the surface. However, The vertically integrated moisture budget was evaluated based on 6-hourly data from the 297 ERA-Interim Reanalysis. The equation is the same as equation (13) in Seager and Henderson
298
(2013) and is rewritten here:
uq dp
where P is precipitation rate; E is evaporation rate (here understood to include evapotran-300 spiration); g is acceleration due to gravity; ρ w is liquid water density; p s is surface pressure; q 301 is humidity; u is horizontal wind velocity. The monthly mean version of (1), after neglecting 302 the local rate of change term and variations of surface pressure, is:
where the over bars and primes denote monthly mean and deviation from the monthly mean,
304
respectively. If we compute a seasonal climatology of the above equation, the final moisture 305 budget equation becomes:
where 307 VIqmum = 1 g ps 0ūq dp VIqpup = 1 g ps 0 u q dp
u q dp and the top bar denotes seasonal climatology. Here VIqmum and VIqpup represent the seasons than the dry seasons, consistent with the precipitation annual cycle in this region.
318
The total transport is low in JF (Fig. 15a) because the moisture flux is almost parallel to indicating atmospheric exportation of moisture in all months except in April and October.
347
The eddy component, DVIqpup, is much weaker and out of phase with the mean flow com-348 ponent. It should be noted here that the annual mean E is much greater than the annual 349 mean precipitation either from GPCC or from ERA-Interim, which was also found in previ-ous studies and usually attributed to extensions of oceanic P − E patterns near coasts due to that for East African precipitation. These SSTs are higher during the rainy seasons 372 than in the dry seasons and are highest during the long rains.
instability measured as the difference between surface MSE and the saturated MSE at 375 700 hPa follows the precipitation annual cycle, i.e. less stable during the rainy seasons 376 and more stable during the dry seasons and least stable during the long rains season.
377
• The annual cycle of the atmospheric stability is dominated by the surface MSE, and,
378
in particular, by the annual cycle of surface humidity.
379
• Although convergence prevails very near the surface, divergence in the low level tro-
380
posphere and convergence in the upper level troposphere dominate year-round.
381
• Consistent with the divergence field, the vertical velocity is predominantly downward 382 in the middle troposphere and the magnitude is stronger in dry seasons than in rainy 383 seasons.
384
• The vertically integrated moisture flux is dominated by the monthly mean component and ocean (Nicholson 1996) . However, the wind stress mechanism would be greatest near 401 the surface and along immediate coastal areas. Our results (Fig. 10) show that the surface 402 winds are mostly convergent along the east coast while the 850 hPa winds are predominantly 403 divergent over much of the region to the east of the highlands (Fig. 11) 6 kg s −1 , has been removed to emphasize the annual cycle). Different colors show results from different cases with red bars using monthly mean q/u/v, green bars using annual mean q and monthly mean u/v, and blue bars using annual mean u/v and monthly mean q. 
